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(57) ABSTRACT

An apparatus for adjusting the length of connecting rods in

an internal combustion engine, having a shift guide plate
arrangement which has shift gmide plates which can be
adjusted 1n one spatial direction for actuating connecting rod
actuating devices which are integrated into the connecting
rods for the purpose of changing the length of the respective
connecting rod. The shift guide plates are connected fixedly
to a carrier frame. The carrier frame 1s mounted i1n a
stationary o1l scraper arrangement such that 1t can be dis-
placed 1n the spatial direction. The o1l scraper arrangement
has o1l scrapers for stripping oil from the connecting rods.

17 Claims, 7 Drawing Sheets



U.S. Patent Feb. 4, 2020 Sheet 1 of 7 US 10,550,762 B2




US 10,550,762 B2

Sheet 2 of 7

Feb. 4, 2020

U.S. Patent




U.S. Patent Feb. 4, 2020 Sheet 3 of 7 US 10,550,762 B2

&

IQ
&




US 10,550,762 B2

Sheet 4 of 7

Feb. 4, 2020

U.S. Patent




U.S. Patent Feb. 4, 2020 Sheet 5 of 7 US 10,550,762 B2

Fig. 7



U.S. Patent Feb. 4, 2020 Sheet 6 of 7 US 10,550,762 B2




US 10,550,762 B2

Sheet 7 of 7

Feb. 4, 2020

U.S. Patent




US 10,550,762 B2

1

APPARATUS FOR ADJUSTING THE
LENGTH OF CONNECTING RODS IN AN
INTERNAL COMBUSTION ENGINE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to German Patent Appli-

cation No. 10 2016 122 239.9, filed Nov. 18, 2016, which 1s
incorporated by reference herein 1n 1ts entirety.

FIELD OF THE INVENTION

The 1nvention relates to an apparatus for adjusting the
length of connecting rods 1n an internal combustion engine,
having a shift guide plate arrangement which has shift guide
plates which can be adjusted i1n one spatial direction for
actuating connecting rod actuating means which are inte-
grated into the connecting rods for the purpose of changing
the length of the respective connecting rod.

BACKGROUND OF THE INVENTION

Internal combustion engines, 1n particular those which are
used i motor vehicles, are certainly configured in such a
way that the length of the connecting rod which 1s assigned
to the respective cylinder can be extended, whereby the
reciprocating piston engine can work with a variable com-
pression ratio during operation. A shift guide plate 1s used to
change the length of the respective connecting rod, that 1s to
say the spacing of the bearing points of the respective
connecting rod, firstly in the crankshaft and secondly in the
piston, by way of which shift guide plate connecting rod
actuating means which are integrated into the connecting rod
can be adjusted. By way of the adjustment of the respective
connecting rod actuating means, depending on the selected
technology, the length of the connecting rod 1s changed, for
example by way of pivoting of two parts of the connecting
rod with respect to one another, the one part being connected
to the crankshait and the other part being connected to the
piston.

O1l scraper arrangements which have o1l scrapers for
stripping o1l from the connecting rods are used 1n internal
combustion engines. Said o1l can therefore be fed 1mn a
targeted manner to an o1l sump or an o1l container of the
internal combustion engine, whereby losses 1n the degree of
elliciency of the internal combustion engine on account of
increased splashing effort can be reduced considerably.

SUMMARY OF THE INVENTION

The apparatus according to aspects of the invention serves
to adjust the lengths of connecting rods in the internal
combustion engine. The apparatus has a shift guide plate
arrangement which has shift guide plates which can be
adjusted 1n one spatial direction for actuating connecting rod
actuating means which are integrated into connecting rods
for the purpose of changing the length of the respective
connecting rod. The shift guide plates are connected fixedly
to a carrier frame. The carrier frame 1s mounted i1n a
stationary o1l scraper arrangement such that 1t can be dis-
placed 1n the one spatial direction. Said o1l scraper arrange-
ment has o1l scrapers for stripping oil from the connecting,
rod.

The overall apparatus not only consists of the apparatus
for adjusting the length of the connecting rods, but rather
likewise brings about the stripping function for o1l from the
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connecting rods on the basis of the combination with the
stationary o1l scraper arrangement.

Against said background, 1t 1s provided 1n accordance
with one preferred development of the invention that the
apparatus 1s configured as a pre-assembled unit. The com-
ponents which serve to adjust the length of the connecting
rods and to strip the o1l from the connecting rods are
therefore configured 1n a common, pre-assembled unit.
Accordingly, said unit can be assembled at any desired
location within the context of the pre-assembly and can then
be mounted during the construction of the iternal combus-
tion engine.

The o1l scraper arrangement 1s designed, i particular, 1n
such a way that 1t has a plurality of o1l scrapers i the
movement region ol the respective connecting rod. Said
plurality of o1l scrapers are preferably arranged behind one
another 1n the movement direction of the respective con-
necting rod. This ensures in a simple way that, in the
movement path of the connecting rod, o1l can be stripped 1n
an optimum manner from the connecting rod in the region of
its crankshatt-side end, with the result that minimum splash-
ing losses are incurred at most. The o1l scrapers ensure that
the o1l which 1s stripped from the connecting rods 1s fed to
an o1l sump or o1l container, and 1s therefore fed directly to
the o1l circuit again.

Under structural aspects and the aspect of particularly
inexpensive production, 1t 1s considered to be particularly
advantageous 11 the o1l scraper arrangement 1s configured 1n
one piece. In particular, the o1l scraper arrangement 1is
configured as a cast part.

Under functional and structural aspects, 1t 1s considered to
be particularly advantageous i1 the carrier frame has two first
frame sections which are arranged parallel to one another
and run 1n the one spatial direction, and a plurality of second
frame sections which are arranged transversely with respect
to said first frame sections and are connected to the first
frame sections, the shift guide plates being connected
fixedly to the carrier frame 1n the region of the first frame
sections. A carrier frame of this type can be produced very
simply, with suflicient strength and relatively low material
usage on account of the special frame construction.

It 1s considered to be particularly advantageous if the
carrier frame 1s configured in one piece. In particular, the
carrier frame 1s configured as a sheet metal part. This 1s
preferably steel sheet here. This design and material selec-
tion makes it possible to bring about the functionality of the
carrier frame with a relatively low use of material. A carrier
frame which 1s designed 1n this way 1s particularly suitable
for bringing about the relative displacement with respect to
the o1l scraper arrangement and, moreover, for forming a
relatively stifl, in particular torsionally stifl, base for the shift
guide plates.

The guided mounting of the carrier frame i1n the oil
scraper arrangement 1s of particularly simple design 1t said
o1l scraper arrangement has guides for guiding the carrier
frame 1n the one spatial direction. In particular, the o1l
scraper arrangement has guides for guiding the first frame
sections of the carrier frame.

In order to adjust the position of the carrier frame, 1t 1s
provided, 1n particular, that the carrier frame has a positively
locking section for engaging an actuating means for displac-
ing the carrier frame. Here, an attachment on one of the first
frame sections of the carrier frame can have the positively
locking section for engaging the actuating means.

The actuating means for displacing the carrier frame 1n
the one spatial direction can be of different designs. It 1s
considered to be particularly advantageous 11 the actuating
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means 1s mounted rotatably in the o1l scraper arrangement
and has an eccentric which interacts with the positively
locking section of the carrier frame. By way of rotation of
the eccentric, the carrier frame can therefore be moved to
and fro with regard to the o1l scraper arrangement.

The actuating means 1s preferably designed 1n such a way
that i1t has a groove which 1s arranged perpendicularly with
respect to 1ts pivoting axis for displaceably receiving a web
of a cross coupling element. It 1s provided here that another
web, arranged perpendicularly with respect to the one web,
of the cross coupling element serves for displaceably receiv-
ing an actuating part of an actuating motor. Said actuating
motor 1s configured, 1n particular, as an electrically acting,
actuating motor.

Said cross coupling element therefore makes tolerance
compensation possible with respect to an actuating motor
which 1s flange-connected 1n a stationary manner, in the
manner of an asymmetrical puzzle part geometry. Said
tolerance compensation 1s ensured even when the apparatus
which has the shift guide plate arrangement and the oil
scraper arrangement 1s configured as a pre-assembled unit,
in particular when at least that web of the cross coupling
clement which 1s assigned to the actuating means engages
behind the actuating part in the region of the associated
groove 1n a positively locking manner and 1s held 1n said
groove. It 1s then merely necessary, after the assembly of the
apparatus, to bring the actuating motor into operative con-

nection with the cross coupling element in the region of the
other web.

Under the aspect of a failsafe function of the shift guide
plate arrangement, it 1s considered to be particularly advan-
tageous 11 the actuating means 1s prestressed by means of a
spring mnto an end position which corresponds to a {inal
position of the carrier frame in the one spatial direction. IT
the actuating motor for displacing the shiit guide plate
arrangement and therefore for changing the length of the
respective connecting rod fails, the spring brings about the
return of the shift guide plate arrangement into the one end
position 1n the one spatial direction, which end position 1s
the failsate end position. Under this aspect, the force of the
spring can be relatively low.

The pre-assembled unit which 1s formed by the shift guide
plate arrangement and the o1l scraper arrangement can
preferably be connected to a housing of the internal com-
bustion engine by means of fastening means, 1n particular
bolts.

Under the aspect of the pre-assembly of the unit, further-
more, 1t 1s considered to be advantageous i, 1n the state of
the pre-assembled structural unit, the actuating means 1s
held captively, 1n particular 1s fixed axially, by means of a
securing element, 1 particular a securing clip. Said securing
1s advantageous, in particular, under the aspect of the
maintenance of the exact position of the actuating means
under the action of the spring.

It 1s likewise advantageous under the aspect of the pre-
assembly of the umt 1f the carrier frame 1s provided with
holding lugs for pre-fixing the carrier frame 1n the o1l scraper
arrangement 1 an end position of the carrier frame. If the
carrier frame 1s displaced out of said one end position 1n the
one spatial direction toward the other end position, the
holding lugs are situated in a position, in which they do not
engage behind the o1l scraper arrangement.

The respective shift guide plates are preferably configured
as a cast part or a sintered part. In particular, the respective
shift guide plate 1s configured as a precision cast steel part
or a sintered steel powder part.
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The apparatus 1s preferably a constituent part of an
internal combustion engine which 1s configured as a boxer
engine. In principle, this can be any internal combustion
engines which function 1n accordance with the reciprocating
piston principle.

BRIEF DESCRIPTION OF TH.

(L.

DRAWING

One exemplary embodiment of the invention for clarify-
ing the apparatus according to aspects of the invention 1s
shown 1n the drawing and 1s described 1n greater detail in the
following description. Here, the invention 1s not restricted to
the described exemplary embodiment.

In the drawing:

FIG. 1 shows the apparatus with a shift guide plate
arrangement and an o1l scraper arrangement 1n a three-
dimensional illustration, as viewed obliquely from above,

FIG. 2 shows the arrangement according to FIG. 1 with an
additionally 1llustrated actuating motor and two connecting
rods of a boxer engine which are assigned to different
cylinder blocks, mn a three-dimensional illustration, as
viewed obliquely from above,

FIG. 3 shows the arrangement according to FIG. 1, 1n a
view from below, shown 1n a three-dimensional illustration,

FI1G. 4 shows, 1n relation to the illustration 1n FIG. 3, a
detail of an actuating means which interacts with a carrier
frame of the shiit guide plate arrangement,

FIG. 5 shows a section in the plane X-Y through the
arrangement according to FIG. 4, illustrated together with
the o1l scraper arrangement,

FIG. 6 shows the actuating means which 1s 1llustrated 1n
FIG. 4, 1n a three-dimensional illustration,

FIG. 7 shows the actuating means according to FIG. 6 1n
an exploded 1llustration,

FIG. 8 shows the arrangement according to FIG. 1, 1in an
exploded illustration, shown 1n a three-dimensional 1llustra-
tion, as viewed obliquely from above, and

FIG. 9 shows the shift guide plate arrangement in an
exploded 1illustration, shown 1n a three-dimensional 1llustra-
tion, as viewed obliquely from above.

DETAILED DESCRIPTION OF TH.
INVENTION

(L]

The apparatus 1 which 1s illustrated 1n FIG. 1 has a shift
guide plate arrangement 2 and an o1l scraper arrangement 3.
The apparatus 1 1s configured as a pre-assembled unit and,
in this state, 1s fed to a final assembly region of an internal
combustion engine, which 1n this case 1s a six-cylinder boxer
engine.

The apparatus 1 serves to adjust the length of connecting,
rods 4, as illustrated 1n FIG. 2 for two connecting rods, and
therefore two cylinders of the boxer engine. The adjustment
of the length of the connecting rods takes place by means of
the shift guide plate arrangement 2 which has shift guide
plates 5 which can be adjusted 1n one spatial direction X for
actuating connecting rod actuating means 20 which are
integrated into the connecting rods 4 for the purpose of
changing the length of the respective connecting rod 4.

The shift guide plates 3, a total of six shift guide plates 5
in the present case, of which 1n each case three shift guide
plates S are assigned to one of the two cylinder blocks, are
connected fixedly to a carrier frame 7. The latter 1s mounted
in the stationary o1l scraper arrangement 3 such that it can be
displaced in the spatial direction X. Said o1l scraper arrange-
ment 3 has o1l scrapers 8 for stripping o1l from the connect-
ing rods 4.
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As can be gathered, in particular, from the illustration of
FIGS. 8 and 9, the carnier frame 7 1s configured as a punched
part. The carrier frame 7 consists of steel sheet. It has two
frame sections 9 which are arranged parallel to one another
and run 1n the spatial direction X, and two frame sections 10
which run transversely with respect to said frame sections 9,
specifically 1n the spatial direction Y, and are connected to
the frame sections 9. The shiit guide plates 5 are connected
fixedly to the carrier frame 7 in the region of the frame
sections 9.

The three shift guide plates 5 which are connected to the
one frame section 9 serve to shift three connecting rods 4,
assigned to them, of the one cylinder row of the boxer
engine, and the three shift guide plates 5 which are con-
nected to the other frame section 9 serve to shift three
associated connecting rods 4 of the other cylinder row of the
boxer engine.

It can be gathered from the illustration of FIG. 9, in
particular, that, i1n the connecting region of the respective
shift guide plate 5, the carrier frame 7 has two embossments
11 which are configured as pin embossments, the emboss-
ments 11 being arranged at a spacing from one another. The
embossments 11 therefore represent elevations with respect
to the carrier frame 7 in the Z-direction, and are spaced apart
in the Y-direction. The shift guide plate 5 1s provided with
adapted recesses 12 for the mteraction of the respective shiit
guide plate 3 with said embossments 11 on the carrier frame
7, of which recesses 12 only one recess 12 can be seen 1n the
case of the respective shift guide plate 3.

The respective shift guide plate 5 1s pre-positioned 1n the
region of the embossments 11 and recesses 12, and the shift
guide plate 5 1s subsequently connected fixedly to the carrier
frame 7 by way of laser welding, or as an alternative electron
beam welding.

In the region of a free end, the one of the two frame
sections 9 1s provided with an attachment 13 which 1s
configured so as to be angled away during the production of
the carrier frame 7. Said attachment 13 1s of U-shaped
configuration and represents a positively locking section for
engaging an actuating means 14 (see, 1n particular, FIGS. 4
to 7). By means of said actuating means 14, the carrier frame
7 and, as a consequence thereof, also the shift guide plates
5 can be moved i the X-direction and in the opposite
direction, for the purpose of changing the position of the
shift guide plates 5 in said spatial direction X and in the
opposite direction.

FIGS. 1 and 2 illustrate the interaction of the shift guide
plate arrangement 2 with the o1l scraper arrangement 3 and,
turthermore, the interaction of an actuating motor 15 with
the actuating means 14 and the arrangement of the connect-
ing rods 4 which are assigned to two cylinders of different
cylinder rows of the boxer engine and the connecting rod
length of which can be adjusted.

Per cylinder or per respective connecting rod 4, the oil
scraper arrangement 3 has a plurality of, specifically three
o1l scrapers 8 per connecting rod 4, which o1l scrapers 8 are
active adjacently with respect to a crankshatt-side bigend 16
ol the connecting rod 4, and strip excess o1l which 1s situated
there from the connecting rod 4 and discharge 1t downward
to an o1l pan or an o1l sump.

The shift gmide plate arrangement 2 1s mounted 1n the o1l
scraper arrangement 3 and can be displaced with regard to
the latter exclusively in the X-direction, on account of the
action via the actuating motor 15.

As can be gathered from the illustration of FIG. 2, the
respective connecting rod 4 1s of multiple-piece configura-
tion, with a connecting rod section 17 which has the big end
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16, and a connecting rod section 18 which 1s mounted 1n said
connecting rod section 17 such that 1t can be pivoted about
an X-axis and has a piston-side, eccentric, small end 19. An
actuating mechanism 20 having two actuating rods 21 1is
active between the two connecting rod sections 17 and 18.
Said actuating rods 21 are mounted in a bearing axis 22 of
the connecting rod section 18 and can be extended out of the
connecting rod section 17.

Furthermore, a pin 24 which 1s arranged 1n the connecting,
rod section 17 1n the region of the big end 16 and can be
displaced to and fro in the X-direction 1s a constituent part
of the actuating mechanism 20. Said pin 24 can be moved to
and fro by means of the associated shitt guide plate 5. To this
end, the respective shift guide plate 5 has a gmde plate
section 25 and a guide plate section 26. If the pin 24 makes
contact with the guide plate section 25, the pin 24 1is
displaced 1n the X-direction on account of the contour of the
guide plate section 235 and leads to a change in the length of
the connecting rod 4 1n the one direction. If, 1n contrast, the
carrier frame 7 1s displaced counter to the X-direction by
means of the actuating motor 15, the other gwmide plate
section 26 of the shuft guide plate 5 makes contact with the
pin 24 and pushes the latter back again, with the result that,
as a consequence of this, the actuating rod 1 retracts and the
connecting rod length changes in the opposite direction.

In specific terms, during the displacement of the pin 24 1n
the X-direction, the one actuating rod 21 1s extended, with
simultaneous retraction of the other actuating rod 21. In the
case of the extension of the one actuating rod 21, the
connecting rod section 17 1s pivoted 1n the manner of a
rocker arm, and therefore the eccentric small end 19 1s also
pivoted, with the result that the connecting rod length
changes, for example becomes greater. If the pin 24 1is
displaced again counter to the X-direction, the other actu-
ating rod 21 1s extended hydraulically on account of this
movement, with simultaneous retraction of the one actuating
rod 21, with the result that the connecting rod section 18
moves back, and therefore the eccentric small end 19 also
moves back, with the result that the connecting rod length
changes again in the opposite direction, and thus becomes
smaller 1n accordance with the example. The pivoting direc-
tions of the connecting rod section 18 are indicated by way
of the double arrow.

The o1l scraper arrangement 3 has guides 6 in order to
guide the carrier frame 7 in the region of the two frame
sections 9 1n the X-direction.

The actuating means 14 which 1s 1llustrated, 1n particular,
in FIGS. 4 to 7 1s mserted into an associated opening 40,
running axially in the Y-direction, of the o1l scraper arrange-
ment 3, and 1s mounted rotatably there with a small radial
play. The actuating means 14 has two cylinder sections 27,
28 which are arranged at a spacing from one another and are
connected by an eccentric 29. The diameter of the eccentric
29 1s slightly smaller than the spacing of the two limbs 30
of the U-shaped attachment 13. By way of rotation of the
actuating means 14 about the Y-axis, the carrier frame 7 with
the shitt guide plates 5 1s moved to and {ro during a complete
revolution of the eccentric 29 on account of the eccentricity
of the eccentric 29. A cylindrical projection 31 on the
cylinder section 27 receives a spring 32. The latter 1s hooked
with 1ts ends firstly into the cylinder section 27 and secondly
into the o1l scraper arrangement 3, with the result that 1t
prestresses the eccentric 29 and therefore the carrier frame
7 1to a defined end position which 1s a failsafe end position
and 1s 1llustrated i FIG. 3. In said position, holding lugs 33
engage behind projections of the o1l scraper arrangement 3
in an X-Y plane.
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The cylinder section 28 1s provided with a groove 34
which 1s arranged perpendicularly with respect to 1ts p1vot-

ing axis for displaceably receiving a web 35 of a cross
coupling element 36. On 1ts side which faces away from the
web 35, said cross coupling element 36 has a further web 37
perpendicularly with respect to said web 35. Said web 37
serves to interact 1 a positively locking manner with a
groove 38 of the electric actuating motor 15. Therefore, the
attachment of the actuating motor 15 to the eccentric 29
takes place via the cross coupling element 36 for the purpose
of tolerance compensation with respect to the actuating
motor 15. The geometry which is 1llustrated 1in FIGS. 6 and
7 shows that the cross coupling element 36 1s configured as
a captive pre-assembled part with an asymmetrical puzzle
part geometry.

Since the apparatus 1 1s designed as a pre-assembled unit,
it 1s provided that, 1n the state of the pre-assembled structural
unit, the shift guide plate arrangement 2 1s held captively by
means ol a securing clip 39. The latter 1s plugged 1n a
positively locking manner 1into a groove arrangement of the
o1l scraper arrangement 3, and prevents an axial displace-
ment of the shift guide plate arrangement 2, and therefore a
displacement 1n the Y-direction, in addition with consider-
ation of the spring 32 which acts. Said securing clip 39
which prevents a displacement of the shift guide plate
arrangement 2 holds the latter 1n the secured position, 1n
which the holding lugs 33 also engage behind the o1l scraper
arrangement 3. The actuating means 14 1s in turn held by the
attachment 13 of the carrier frame 7 via the eccentric 29 1n
the o1l scraper arrangement 3, and said attachment 13 1n turn
holds the spring 32 and the coupling 36 1n position. Within
the context of the assembly of the internal combustion
engine, and therefore after the apparatus 1s attached, the

securing clip 39 i1s removed from the apparatus 1 and
discarded.

LIST OF DESIGNATIONS

1 Apparatus

2 Shift guide plate arrangement
3 O1l scraper arrangement
4 Connecting rod

5 Shift guide plate

6 Guide

7 Carrier frame

8 O1l scraper

9 Frame section

10 Frame section

11 Embossment

12 Recess

13 Attachment

14 Actuating means

15 Actuating motor

16 Connecting rod big end
17 Connecting rod section
18 Connecting rod section
19 Connecting rod small end
20 Actuating mechanism
21 Actuating rod

22 Bearing axis

23 Pivoting directions

24 Pin

25 Guide plate section

26 Guide plate section

27 Cylinder section

28 Cylinder section

29 Eccentric
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30 Limb

31 Projection
32 Spring

33 Holding lug
34 Groove

35 Web

36 Cross coupling element
37 Web

38 Groove

39 Securing clip
40 Opening

What 1s claimed 1s:

1. An apparatus for adjusting a length of connecting rods
in an internal combustion engine, the apparatus comprising:
a shift guide plate arrangement which has shift guide
plates that are configured to be adjusted 1n one spatial
direction for actuating connecting rod actuating means
that are integrated into the connecting rods for the
purpose of changing the length of the respective con-
necting rod,

wherein the shift guide plates are fixedly connected to a

carrier frame, the carrier iframe being mounted 1n a
stationary o1l scraper arrangement such that the carrier
frame 1s configured to be displaced i1n the spatial
direction, and the o1l scraper arrangement having oil
scrapers for stripping o1l from the connecting rods, and
wherein the o1l scrapers protrude upward toward the
shift guide plates.

2. The apparatus as claimed in claim 1, wherein the
apparatus 1s configured as a pre-assembled unit.

3. The apparatus as claimed in claim 1, wherein the oil
scraper arrangement has a plurality of o1l scrapers that are
positioned 1n a movement region of the respective connect-
ing rod, and are arranged behind one another 1n a movement
direction of the respective connecting rod.

4. The apparatus as claimed in claim 1, wherein the oil
scraper arrangement 1s configured 1n one piece as a cast part.

5. The apparatus as claimed 1n claim 1, wherein the carrier
frame 1s a one piece steel sheet metal part.

6. The apparatus as claimed in claim 1, wherein the carrier
frame has two first frame sections which are arranged
parallel to one another and run 1n said spatial direction, and
a plurality of second frame sections which are arranged
transversely with respect to said first frame sections and are
connected to the first frame sections, the shift guide plates
being connected fixedly to the carrier frame 1n the region of
the first frame sections.

7. The apparatus as claimed in claim 6, wherein the oil
scraper arrangement has guides for guiding the carrier frame
in said spatial direction, the o1l scraper arrangement having
guides for guiding the first frame sections of the carrier
frame.

8. The apparatus as claimed in claim 6, wherein an
attachment on one of the first frame sections of the carrier
frame has a positively locking section for engaging an
actuating means for displacing the carrier frame.

9. The apparatus as claimed in claim 8, wherein the
actuating means 1s mounted rotatably in the oil scraper
arrangement, and has an eccentric which interacts with the
positively locking section of the carrier frame.

10. The apparatus as claimed in claim 8, wherein the
actuating means has a groove which is arranged perpendicu-
larly with respect to a pivoting axis of the actuating means
for displaceably receiving a web of a cross coupling ele-
ment,
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wherein a further web of the cross-coupling element,
which 1s arranged perpendicularly with respect to said
web, displaceably receives an actuating part of an
clectric actuating motor.

11. The apparatus as claimed in claim 8, wherein the
actuating means 1s prestressed by a spring into an end
position which corresponds to a final position of the carrier
frame 1n said spatial direction.

12. The apparatus as claimed 1n claim 11, wherein, 1n a
pre-assembled state of the apparatus, the actuating means 1s
held captively via the carrier frame by a securing element.

13. The apparatus as claimed in claim 1, wherein the

carrier frame includes holding lugs for pre-fixing the carrier
frame 1n the o1l scraper arrangement 1n an end position of the

carrier frame.

14. The apparatus as claimed 1n claim 1, wherein each
shift guide plate 1s a cast part, a sintered part, a precision cast
steel part, or a sintered steel powder part.

15. The apparatus as claimed in claim 1, wherein the
apparatus 1s a constituent part of an internal combustion

engine which 1s configured as a boxer engine.

16. An apparatus for adjusting a length of connecting rods
in an internal combustion engine, the apparatus comprising:

a shift guide plate arrangement which has shift guide
plates that are configured to be adjusted 1n one spatial
direction for actuating connecting rod actuating means
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that are integrated into the connecting rods for the
purpose of changing the length of the respective con-
necting rod,
wherein the shift gmide plates are fixedly connected to a
carrier frame, the carrier iframe being mounted 1n a
stationary o1l scraper arrangement such that the carrier
frame 1s configured to be displaced in the spatial
direction, and the o1l scraper arrangement having oil
scrapers lfor stripping oil from the connecting rods,
wherein the o1l scrapers are positioned 1n a recess
formed in the shift guide plate arrangement.
17. An apparatus for adjusting a length of connecting rods
in an iternal combustion engine, the apparatus comprising:
a shift guide plate arrangement which has shift gumde
plates that are configured to be adjusted in one spatial
direction for actuating connecting rod actuating means
that are integrated into the connecting rods for the
purpose of changing the length of the respective con-
necting rod,
wherein the shift guide plates are fixedly connected to a
carrier frame, the carrier frame being mounted 1n a
stationary o1l scraper arrangement such that the carrier
frame 1s configured to be displaced in the spatial
direction, and the o1l scraper arrangement having oil
scrapers for stripping oil from the connecting rods,
wherein the o1l scrapers are positioned between shift

guide plates.
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